A study was conducted to find whether the higher diagnostic yield of endoscopy compared with barium radiography improves management or survival in patients with acute upper gastrointestinal bleeding. A total of 1037 patients were entered into a randomised study comparing the outcomes after each investigation. The diagnostic yield in patients who underwent endoscopy was 73% (382 of 526 cases) and in those examined by radiography 55% (280 of 511 cases). A fifth of the patients in the radiology group and a tenth of those in the endoscopy group subsequently underwent the alternative investigation; in most cases, however, no additional diagnostic information was obtained. Operation rates were similar in the two groups, though patients in the endoscopy group were generally operated on sooner. Mortality rates were also similar in the two groups, though postoperative mortality was higher in the endoscopy group.
Introduction
Most studies comparing fibreoptic endoscopy and barium radiography in patients with acute upper gastrointestinal bleeding show that endoscopy provides a substantially higher diagnostic yield.1-4 Nevertheless, there is no evidence that this results in improved management or survival of patients, and the few randomised clinical trials of endoscopy have failed to show any improvement in mortality. In general, however, the number of patients studied has been small,5-12 and since the overall mortality rate in acute upper gastrointestinal bleeding is low, possibly a larger study would show a reduction in mortality. We have therefore conducted a large, randomised study of the investigation of patients with acute upper gastrointestinal bleeding by either endoscopy or radiography, and the preliminary results have been reported. 9 We have now entered over 1000 patients into the study and report here the final results.
Patients and methods
All patients admitted with acute upper gastrointestinal bleeding to the City Hospital, Nottingham, between June 1975 and December 1979 and to the General Hospital, Nottingham, between January 1976 and April 1979 were considered for the study. These two hospitals jointly serve a population of about 700 000. All the patients gave a history of haematemesis or melaena or both precipitating their admission to hospital, and proof of acute upper gastrointestinal bleeding-for example, by nasogastric aspiration of blood-was not required. Suitable patients were allocated to one or other investigation by drawing prearranged randomised cards. Randomisation and investigation were usually done on the morning after admission, though occasionally more urgent investigation was required. In some less urgent cases investigation was delayed for more than 24 hours.
Fibreoptic endoscopy was performed by experienced endoscopists, usually with an Olympus oblique-viewing GIF-K endoscope. Occasionally the Olympus GIF-P2 forward-viewing paediatric endoscope or the Olympus JFB-2 side-viewing endoscope was used instead of or as well as the GIF-K. Barium-meal examinations were performed with a double-contrast technique. The patients remained in the care of the physician under whom they were admitted, who with the surgical staff decided when operation was necessary.
During the study 1373 patients were admitted with acute upper gastrointestinal bleeding, of whom 1037 were allocated at random to investigation by endoscopy or radiography. The remaining 336 were excluded for various reasons. A total of 110 patients did not require investigation, either because the bleeding was trivial or because it was accompanied by other serious disease which precluded active management such as carcinomatosis, leukaemia, severe cardiac failure, or cerebrovascular accident. Twenty-seven patients required operation before investigation could be carried out, and eight died soon after admission and before investigation. In 26 patients endoscopy was thought to be inappropriate because of severe respiratory disease or rheumatoid disease of the cervical spine. In 60 patients radiography was thought to be inappropriate, in 29 because of previous gastric surgery, in 27 because a recent barium-meal examination had shown no abnormality, and in four because of pregnancy. Five patients refused investigation. During a part of the study it was not possible to organise investigation at weekends at one of the hospitals, and during this period 52 patients were excluded. The remaining 48 were excluded because our system of identifying patients in the wards failed, and investigation had been arranged independent of our study.
Results
Of the 1037 patients, 526 were investigated by endoscopy and 511 by radiography; and the sex distribution and ages of the patients in the two groups were similar (table I). Most investigations were done within 24 hours after admission but there tended to be more delay in patients investigated by radiography than in those subjected to endoscopy (table I). The severity of bleeding in the two groups was compared from blood transfusion requirements and lowest haemoglobin concentrations recorded (table II) , and no significant differences emerged. The diagnostic yield achieved by endoscopy (382 cases; 73o0) was substantially higher than that achieved radiologically (280 cases; 550o/), and the pattern of diagnostic subgroups differed appreciably in the two series (table III) . The higher diagnostic yield of endoscopy was due partly to the recognition of superficial lesions that are rarely identified radiologically, particularly Mallory-Weiss tears, oesophagitis, gastritis, gastric erosions, and duodenitis. In addition, gastric ulcer was identified far more commonly by endoscopy than by radiology, and conversely duodenal ulcer was identified more commonly radiologically than endoscopically. We had hoped that the patients would be investigated by only the method to which they had been allocated, but 112 of the 511 patients examined radiologically subsequently underwent endoscopy and 59 of those randomised to endoscopy subsequently underwent radiography. These second investigations were usually done some days after admission, only a quarter of the x-ray examinations and one-fifth of the endoscopies being done within two days of admission. The second investigations were often done to confirm the findings of the BRITISH MEDICAL JOURNAL VOLUME 284 20 FEBRUARY 1982 first, and endoscopy was needed for biopsy of gastric ulcers identified radiologically and to confirm duodenal ulcer identified radiologically. In 32 of the 112 patients randomised to radiography who later underwent endoscopy and 13 of the 59 randomised to endoscopy who then underwent radiography additional diagnostic information was acquired; in most cases, however, no new lesions were found. The effect of investigation on management was assessed by examining operation rates, mortality, and duration of hospital stay (table IV). The operation rates were virtually identical in the two groups of patients, 7600 of operations being done for chronic peptic ulcer in the endoscopy group and 820, in the radiology group. There was only one patient (in the endoscopy group) in whom no bleeding site was identified at laparotomy. Operations tended to be done earlier in the endoscopy group than the radiology group (table V) .
Mortality rates in the two groups of patients were similar. We attempted to classify the causes of death ( operative complications were the most common cause of death, most of these being "medical," such as bronchopneumonia and pulmonary emboli. "Surgical" complications probably contributed to mortality in seven patients in the endoscopy group (peritonitis two cases, subphrenic abscess one, leakage from common bile duct one, burst abdomen one, duodenal fistula one, intraperitoneal haemorrhage one) and one in the radiology group (peritonitis). There were no deaths from gastrointestinal bleeding in patients who came to operation. Of all 1037 patients studied, 83 (8 0%0) died; 79 of the 336 excluded patients also died, however, making the overall mortality 11 8o0. The high mortality rate in the excluded patients was due largely to disorders unrelated to the upper gastrointestinal bleeding in patients in whom investigation was not required.
The time spent in hospital was not influenced by the type of investigation (table IV) .
A total of 115 of the 526 patients in the endoscopy group and 106 of the 511 in the radiology group subsequently underwent operation or came to necropsy or both, and these independent findings were used to compare the accuracy of the two diagnostic techniques. In most cases the results of the investigations were proved correct, endoscopy proving more accurate than radiology (table VII). Duodenal ulcer was missed as often by radiography as by endoscopy but was more often incorrectly identified radiologically. This suggests that the more frequent recognition of duodenal ulcer radiologically overall (table III) might have been due to overdiagnosis. Gastric ulcer, however, was missed more often radiologically than endoscopically, suggesting that endoscopy is indeed more accurate in identifying these lesions. 
Discussion
We have confirmed that investigating acute upper gastrointestinal bleeding by fibreoptic endoscopy provides a higher diagnostic yield than barium radiography, due not only to the recognition of superficial lesions endoscopically but also to the more accurate identification of gastric ulcers. Over 1000 patients were studied but there was no evidence that the increased diagnostic yield of endoscopy improved mortality.
We chose to investigate patients on the morning after admission because such a policy could be reasonably achieved in most hospitals and we aimed to provide data that could be applied to other hospitals. Furthermore, a slight delay in investigation allows time for patients to be fully resuscitated, and we found that few patients required operation while awaiting investigation. More urgent investigation of these patients by endoscopy might, therefore, have influenced decisions on management; however, such a policy would have increased our numbers by only 35 and it is unlikely that the overall result would have been much influenced by this small number. A quarter of the patients admitted with acute upper gastrointestinal bleeding were not entered into the trial, most because investigation was not needed or owing to organisational difficulties, and the exclusion of these patients is unlikely to have influenced the results. Some patients, however, were excluded because endoscopy or radiography was thought to be specifically indicated. As both investigations were available it was difficult to justify random allocation in these patients; and while their deliberate allocation to one or other diagnostic group might have affected the overall results we think that this is unlikely, as the number of patients was relatively small and their prognosis when examined separately was no different from that in the remainder.
A fifth of the patients allocated to radiography and a tenth of those allocated to endoscopy also underwent the alternative investigation while in hospital. In particular, negative findings on endoscopy or radiology were sometimes followed by the alternative investigation, in most cases with negative results. Most of these second investigations were done long after the acute bleeding had stopped, only 22% being done in the first two days; and additional diagnostic information was obtained in only 45 of these 171 second investigations. This diagnostic information seldom contributed materially to management, and we therefore saw no reason to withdraw them from the overall analysis.
Fibreoptic endoscopy is a safe procedure, though it is associated with a small morbidity and mortality.13 In our study no serious complications directly attributable to endoscopy occurred. The severity of bleeding, as judged by lowest haemoglobin concentrations and by blood transfusion requirement, was similar in the two groups, indicating that neither procedure was particularly likely to cause rebleeding. Postoperative mortality was, however, rather higher in patients randomised to endoscopy (21) than in those randomised to radiography (13), due mainly to seven deaths from surgical causes in the endoscopy group compared with only one in the radiology group. Conceivably air insufflation at endoscopy caused technical difficulties at operation, but we have no reason to believe that this occurred, and it is more likely that the variation was a chance finding. Though no general differences in outcome were found between the two groups, the overall pattern may conceal benefits which accrue to a particular group after a particular method of investigation. Two groups of special interest are those with variceal bleeding, in whom mortality rates are generally high and bleeding is not necessarily variceal, and those with bleeding from gastric or duodenal ulcer, in whom selection for operation is difficult. Variceal bleeding is infrequent in Britain, accounting for fewer than one in 50 episodes in our patients. Coincidental bleeding from other sites is common and fibreoptic endoscopy is much more likely to identify the bleeding site correctly.14 A similar but smaller study than ours conducted in the United States in a population in whom liver disease is common did not, however, suggest that such benefits were obtained. 1' Though the methods of managing upper gastrointestinal bleeding have not changed appreciably for 30 years, the treatment of peptic ulcer has improved. Our study spanned the time of introduction of histamine H, antagonists, but A total of 1730 patients entered controlled trials of the management of bleeding; 908 had gastric or duodenal ulcer.
Information on age, severity of bleeding, transfusion requirements, treatment, and outcome was systematically recorded during the admission. We record the short-term outcome by the time of hospital discharge or death in the 908 patients. All patients were admitted under the care of general physicians and referred for a surgical opinion at the discretion of the physicians concerned. Between 1975 and 1979 diagnostic procedures were carried out during a controlled trial comparing radiology with endoscopy, according to a prearranged randomisation schedule, and the results of that study are given in our accompanying paper. Thereafter patients at both hospitals were entered into a further trial, still in progress, comparing the value of two medical treatments-antifibrinolytic with tranexamic acid, and antisecretory with cimetidine.
